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Remarks 



In response to the final Office Action mailed September 7, 2001, the present 
application has been carefully reviewed and amended. Entry of the present amendments and 
reconsideration of the application is respectfully requested. 

rinjm Ob jections 

Claims 34 and 35 

Claims 34 and 35 have been amended to terminate with "curve." . 

Rejections 
Claim 22 

Claim 22 stands rejected under 35 U.S.C §112, second paragraph, for the recitation of 
"the corrective produce." Claim 22 has been amended to recite "the corrective procedure." 

Allowable subject Matter 

Claims 8 21 34 and 35 have been deemed to include allowable subject matter. 
Claims 34 and 35 have been amended to address the outstanding claim objections. Claims 8 
and 21 have been cancelled. 

The remaining claims in the application have been amended to recite, in part, "the 
correspondence relates blood flow to =^ where Vis the volume of indicator 

introduced and Jc(0* is an area under a dilution curve" (Claims 2-6, 30, 31, 34 and 36); 
<the signal corresponding to a relationship offlowxate= where V is the volume of 

indicator introduced and \c(t)dt is an area under a dilution curve" (Claims 9-14, 32, 33, 35 

y 

and 37); "the controller selected to calculate the blood flow corresponding to where 
Vis the volume ofindicator introduced and Jc(0<* is an area under a dilution curve- 
claims 15 and 38); "and -j^r- where V is the volume ofindicator introduced and 
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y 

- where V 



\cm is an area under a dilution curve" (Claims 16-18, 39 and 40); "and 

is the volume ofindicator introduced and JC(0* is an area under a dilution curve" (Claims 

y 

19 and 41); "provide a signal for determining a blood flow corresponding to ^— where 
V is the volume ofindicator introduced and f C(f>* - an area under a dilution curve- 
claims 22-24); "the determined blood flow corresponding to where V is the 
volume ofindicator introduced and \Cif)dt is an area under a dilution curve" (Claims 25-29 
and 42). 

Therefore, these Claims are also beUeved to be in condition for allowance. 
Claims 36 - 42 

Newly added dependent Claims 36 - 42 include subject matter disclosed in Figures 7, 
15 and 16; pages 16, 17 and 20. 
Information Disclosure Statement 

Applicant request confirmation of the Information Disclosure Statement mailed 
January 26, 200 1 , a copy of which is attached. 
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Therefore, applicant respectfully submits all the pending claims, Claims 2-6, 9-19 and 
22-42 are in condition for allowance and such action is earnestly solicited. If, however, 
Examiner Szmal feels that any further issues remain, he is cordially invited to call the 
undersigned so that such matters can be promptly resolved. 



Respectfully submitted, 



Btmi&Sfaa&, Registration No. 33,782 

M^TEB, SECBEST & EMEItY 

1600 Bausch & Lomb Place 
Rochester, New York 14604 



Date: March 7, 2002 
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\7 ppginKJ WITH MAR ^'W^ SHOWING CIIANQ ES 

tn the Specification: 

Please amend the paragraph spanning page 16, line 17 to page 17, line 2, 

as follows; 

For example, in measuring hemodialysis vascular access flow, the controller 
60 measures the access flow by monitoring the passage of completely mixed 
indicator in the blood. Referring to Figure 7, the concentration curve resulting from 
the introduction and mixing of the indicator is recorded by the sensor. Access flow, 
AF, is then calculated according to: 

where V is the volume of indicator introduced, Jc<0* is the area under 
the dil ution curve that is equal to the average concentration of the indicator in 
me flow for the duration of the curve multiplied by the duration of the dilution 
[duration of the] curve* 

Tn the Claims: 

Please cancel claim 1. An apparatus for determining a blood flow in a 

vessel, comprising: 

(a) an elongate catheter having a stenosis reducing member, a blood 
property change port located to alter a blood property outside the catheter and a 
downstream sensor spaced from the port for producing a signal corresponding to 
the [blood property in] blood flow between the catheter and the vessel. 

2. (Once Amended) The apparatus of Claim 34 [1], wherein one of the 
sensor and the catheter is configured to locate the sensor with respect to the 
vessel to minimize wall effects. 

3. (Once Amended) The apparatus of Claim 34 [1], further comprising a 
controller operably connected to the sensor to calculate a flow rate 
corresponding to the signal from the downstream sensor. 

4. (Once Amended) The apparatus of Claim 34 [1], wherein the blood 
property change port includes an aperture for introducing a blood property 
variant. 
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5 (Once Amended) The apparatus of Claim 34 [1], wherein the blood 
property change port and the sensor are spaced by a sufficient distance to 
substantially mix a dilution indicator introduced through the port and the blood 

flow. 

6 (Once Amended) The apparatus of Claim 34 [1], wherein the blood 
property change port includes one of a heat sink and a heat source for creating a 
local temperature gradient. 

Please cancel claim 7. The apparatus of Claim 1 . wherein the signal 
from the sensor corresponds to a blood flow in the vessel. 

Please cancel claim 8. The apparatus of Claim 7, wherein the 
correspondence relates blood flow to = ^ where V is the volume of 

indicator introduced and J C (fl* is an area under a dilution curve. 

9 (Twice Amended) A stenosis reducing catheter, comprising: 

(a) a stenosis reducing member selectively actuatable to reduce stenosis 

in a vessel; . t 

(b) a port for inducing ablood property change to blood flowing external 

to the stenosis reducing catheter, and 

(c) a sensor spaced from the blood property change port for providing a 
signal corresponding to a change in a blood property external to the stenosis 
reducing ■ ,ll i| M — np-^ ^ * relationship of flow rate r 

V ki th» vol— > ^inHi<«mr introduced and. \c(f)dt i^anarea 

nn^ * dilution curve. 

10 The catheter of Claim 9, wherein one of the sensor and the catheter 
is configured to locate the sensor with respect to the vessel to minimize wall 

effects. 

11. (Once Amended) The catheter of Claim 9, further comprising a 
controller operably connected to the sensor to calculate [a] the. flow rate 
corresponding to the signal from the downstream sensor. 
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12. The catheter of Claim 9, wherein the port includes an aperture for 
introducing a blood property variant. 

13 The catheter of Claim 9, wherein the blood property change port and 
the sensor are spaced by a sufficient distance to substantially mix a dilution 
indicator introduced through the port and the blood flow. 

14 . The catheter of Claim 9, wherein the port includes one of a heat sink 
and a heat source for creating a local temperature gradient. 

15. (Thrice Amended) An apparatus for determining blood flow, 

comprising: 

(a) a dilution indicator source; 

(b) a catheter connectable to the dilution indicator source, the catheter 
having means for performing a vascular corrective procedure, a duuhon 
iD dicator port for passing a dilution indicator therethrough to pass from the 
catheter and a downstream sensor for producing a signal correspondmg to 
passage of the dilution indicator external to the catheter; and 

(c) a controller connected to the dilution indicator source and the sensor 
for calculating a blood flow in response to the signal from the sensorjhe 
H^i w «*1ecte 1 - *™ to where 

r ; n 1„mr ^f-^ ^^ed and_ fC(Q* .1- ,n ^ under , dilutio n 

curve. 

16. (Thrice Amended) A method for quantitatively measuring a reduced 
stenosis induced flow change, comprising: 

(a) inserting a catheter and a blood property sensor into a vessel havmg 
a blood flow corresponding to the stenosis; 

(b) introducing a first change in a blood property in a blood flow outs,de 
the catheter and upstream of the blood property sensor; 

(c) detecting passage of the first change in the blood property at the 

blood property sensor; 

(d) reducing the stenosis of in the vessel; 

(e) introducing a second change in the blood property upstream of the 



sensor; 
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(f) detecting passage of the second change in the blood property at the 

blood property sensor; and 

(g ) L^.^hbWfc.-^-.-ffl**-' 

passage of.be M cbange in the Wood proper^ Irtl *• second change m 

fceo.oodproperty^-j^ J,^,* ^^*^ 1 *^ 

and Jr(r)rff i~ m — ™H«-r a dilution curve. 

^T" T he method of Claim 1 6, wherein inserting a catheter and a blood 
property sensor into a vessel includes inserting a first catheter having a stents 
reducing member and a second catheter having the blood property sensor. 

1 8 The method of Claim 16. wherein inserting a catheter and a blood 
property sensor into a vessel includes inserting a catheter having a stenos* 
reducing member and the blood property sensor. 

19. (Thrice Amended) A method of monitoring blood flow during a 
vascular corrective procedure, comprising: 

(a) inserting a catheter into a vessel; 

(b) employing the catheter to perform a vascular correction in the 

" (c) mtroducing a first blood property change into a blood flow outside 

the catheter; 

(d) detecting passage of the first blood property change past a 
downstream sensor on the catheter; and 

(e) calculating the blood flow in response to the change m blood 
property and passage of the blood property past the downstream sensor^ 

V 1irrr y :. t „- rfiiuticmr int roduced and_ [C(Q*-imHB> 

\\y A " fl fl 1 "*^" curve. 

Please cancel 20. An apparatus for determining blood flow in a vascular 

passage, comprising: 

(a) a catheter having means for increasing the effective size of a portion 
of the vascular passage, the catheter including a dilution indicator introduction 
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port locate* » pass a dihnion indicator from .he ca.he.er - » *>•— » 

blood property sensor, and 

(b, a cooler openly connected to the biood property sensor fcr 
^cuiaHng a flow trough .he vascular passage corresponding .o a signa, from 
the blood property sensor. 

Piease cancel claim 21. The apparatus of Claim 20, herein the 
controller determines the flow corresponding to the relation 
AF Z— where AF corresponds to the flow, V is a volume of indicator 

introduced and fc(0* is the area under a dilution curve. 

22. (Twice Amended) An apparatus for determiomg an intra-procedural 
blood flow in a corrective procedure, comprising: 

(a) a catheter; 

(b) a blood parameter altering section on the catheter located to alter a 
blood parameter external to the catheter, 

(c) means for effecting the corrective pipcedure [produce]; and 

(d) a blood parameter sensor connected to the catheter and spaced from 
the blood parameter altering section to sense the altered blood parameter 
external to the catheterjl*^^ 

„: no «, V -h™ v - volume nf M intor introduced ^d 

rT « r( nne to 2£ns£S - 

j c(r y r ; e ^ a r ftA and- - f»V'tinrt curve. 

23. The apparatus of Claim 22, wherein the blood altering section 
includes one of a port and a temperature gradient generator. 

24 The apparatus of Claim 22, further comprising a controller 
correctable to the altering section and the blood parameter seasor to calculate 
the blood flow. 

25. (Twice Amended) A method of monitoring a stenosis reducing 

procedure in a vessel, comprising: 

(a) looting a blood parameter altering section in the vessel to alter a 
blood parameter in a blood flow contacting the vessel; 



15 

Received from < 716 232 2152 > at 3/7(02 2:45:26 PM (Eastern Standard Time] 



FAX NO. 716 232 2152 



P. 21 



(b) locating ablood parameter sensor downstream of the altering 
section; 

(c) performing the stenosis reducing procedure; and 

(d) determining a blood flow in response to a passage of an altered 
blood property past the blood parameter sensor, t hH^r mined Wood flow 

Jc(/y* 4c v* flrfta unA ~ r * ii l,ltin,n curve ' 

26. The method of Claim 25, wherein performing the stenosis reducing 
procedure includes angioplasty. 

27. The method of Claim 25, further comprising locating the blood 
parameter sensor to reduce wall effects from the vessel. 

28 The method of Claim 25, further comprising rotating the blood 
parameter sensor with respect to the vessel to reduce wall effects from the 
vessel. 

29. The method of Claim 25, further comprising locating a plurality of 
blood parameter sensors in the vessel. 

30 (Once Amended) The apparatus of Claim 34 [1], wherein the sensor 
detects changes in one of electrical impedance and electrical resistance. 

3 1 (Once Amended) The apparatus of Claim 34 [1 ), wherein the sensor 
detects one of an optical, thermal, electrical, chemical or physical property of 
the blood, 

32. The catheter of Claim 34 PL herein the sensor detects changes in 
one of electrical impedance and electrical resistance. 

33. The catheter of Claim 24 [?]. wherein the sensor detects one of an 
optical, thermal, electrical, chemical or physical property of the blood. 

34. (Once Amended) An apparatus for determining a blood flow in a 

vessel, comprising: 

(a) an elongate catheter having a stenosis reducing member, a blood 
property change port located to alter a blood property outside the catheter and a 
downstream sensor spaced from the port for producing a signal correspondmg to 
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the blood property in a blood How in the vessel, and the correspondence relates 

blood flow to =-^- where Vis the volume of indicator introduced and 
)C\f)dt 

\C(t)dt is an area under a dilution curve.[.] 

35. (Once Amended) An apparatus for determining blood flow in a 

vascular passage, comprising: 

(a) a catheter having means for increasing the effective size of a portion 
of the vascular passage, the catheter including a dilution indicator introduction 
port and a downstream blood property sensor; and 

(b) a controller operably connected to the blood property sensor for 
calculating a blood flow through the vascular passage corresponding to a signal 
from the blood property sensor and corresponding to the relation 

AFsz V — where AF corresponds to the blood flow, V is a volume of 

indicator introduced and Jc<f>* w the area under a dilution curve[.]. 

36. (New) The apparatus of Claim 34, wherein the volume of indicator 
introduced is one of a bolus and a constant infusion. 

37. (New) The apparatus of Claim 35, wherein the volume of indicator 
introduced is one of a bolus and a constant infusion. 

38 (New) The apparatus of Claim 15, wherein the dilution indicator 
source is selected to introduce one of a bolus injection and a constant infusion. 

39 (New) The method of Claim 16, wherein introducing the first 
change in the blood property includes introducing one of a bolus injection and a 

constant infusion. 

40 (New) The method of Claim 16, wherein introducing the second 
change in the blood property includes introducing one of abolus injection and a 
constant infusion. 

4 1 . (New) The method of Claim 1 9, wherein mtroducing the first blood 
property change includes introducing one of a bolus injection and a constant 
infusion. 

42. (New) The method of Claim 25, further comprising altering the 
blood property by introducing one of a bolus injection and a constant infusion. 
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